Chronic stress effects and sex differences were examined on conditioned fear extinction. Male and female Sprague-Dawley rats were chronically stressed by restraint (6 h/d/21 d), conditioned to tone and footshock, followed by extinction after 1 h and 24 h delays. Chronic stress impaired the recall of fear extinction in males, as evidenced by high freezing to tone after the 24 h delay despite exposure to the previous 1 h delay extinction trials, and this effect was not due to ceiling effects from overtraining during conditioning. In contrast, chronic stress attenuated the recall of fear conditioning acquisition in females, regardless of exposure to the 1 h extinction exposure. Since freezing to tone was reinstated following unsignalled footshocks, the deficit in the stressed rats reflected impaired recall rather than impaired consolidation. Sex differences in fear conditioning and extinction were observed in nonstressed controls as well, with control females resisting extinction to tone. Analysis of contextual freezing showed that all groups (control, stress, male, female) increased freezing immediately after the first tone extinction trial, demonstrating contextual discrimination. These findings show that chronic stress and sex interact to influence fear conditioning, with chronic stress impairing the recall of delayed fear extinction in males to implicate the medial prefrontal cortex, disrupting the recall of the fear conditioning acquisition in females to implicate the amygdala, and nonstressed controls exhibiting sex differences in fear conditioning and extinction, which may involve the amygdala and/or corticosterone levels.
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Introduction
Chronic stress alters neuronal dendritic morphology and function in a number of brain regions involved in cognition. Chronic stress reduces dendritic arbors in the hippocampus (Baran et al., 2005; Magariños, McEwen, Flügge, & Fuchs, 1996; McLaughlin, Gomez, Baran, & Conrad, 2007a; Vyas, Mitra, Shankaranarayana Rao, & Chattarji, 2002; Watanabe, Gould, & McEwen, 1992) and prefrontal cortex (PFC, Brown, Henning, & Wellman, 2005; Cook & Wellman, 2004; Izquierdo, Wellman, & Holmes, 2006; Radley et al., 2005) , and these morphological alterations correspond with impaired hippocampal-dependent spatial ability (Kleen, Sitomer, Killeen, & Conrad, 2006; Luine, Villegas, Martinez, & McEwen, 1994; McLaughlin et al., 2007a; Park, Campbell, & Diamond, 2001; Wright & Conrad, 2005) and PFC-dependent recall of conditioned fear extinction (Garcia, Spennato, Nilsson-Todd, Moreau, & Deschaux, 2008; Miracle, Brace, Huyck, Singler, & Wellman, 2006) , respectively. Chronic stress also enhances dendritic arborization in the amygdala (Vyas et al., 2002) and facilitates amygdala-dependent emotionally salient events such as acquisition of fear conditioning (Conrad, Magariños, LeDoux, & McEwen, 1999; Conrad, Mauldin-Jourdain, & Hobbs, 2001 ). These studies demonstrate that chronic stress influences dendritic morphology, which appears to impact function in a variety of brain regions.
The aforementioned studies used male subjects, but chronic stress influences dendritic morphology and function in females differently than in males. Compared to chronically stressed males, chronically stressed females show mild dendritic retraction in the CA3 region of the hippocampus (Galea et al., 1997) , which is exacerbated by ovariectomy (McLaughlin, Baran, Wright, & Conrad, 2005) . However, chronic stress fails to impair hippocampal-dependent spatial ability in females to the same extent as previously reported in males (Bowman, Zrull, & Luine, 2001; Conrad, Grote, Hobbs, & Ferayorni, 2003a) . Specifically, chronically stressed females show delayed spatial navigation, which is maintained longer than nonstressed controls (Conrad et al., 2003a) , and may involve interactions with novelty (Frye, 1995) and/or perseveration tendencies of sustained interest (Baran et al., 2002; Conrad et al., 2003a) . Perseveration is a disruption of behavioral inhibition and involves the PFC (Squire et al., 2003) . Given the recent evidence that chronic stress decreases PFC dendritic complexity in females (Garrett & Wellman, 2006) , chronic stress may influence cognition in females through PFC-mediated functions.
The current study examined the impact of chronic stress on PFC function in male and female rats using PFC-dependent conditioned fear extinction recall. Previous research shows medial PFC lesions
